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1 
This invention is a continuation-in-part of out 
application Serial No. 602,556, flled June 30, 
1945, now abandoned. It relates to anti-vibra- 
tion mounting devices, particularly to resflient 
mounting devices suitable for use in supporting 
bodies such as wireless, indicating, and like in- 
Struments or equipment in structures such as 
aircraft which are subject to vibration, shocks, or 
rolling and pitching. In such cases it is desirable 
to so mourir the supported body that equal re- 
action is exerted by the flexible mounting in 
whatever plane the body tends to move under the 
effects of vibration, shock, or other force; and 
the principal object of this invention is to pro- 
vide improved mounting devices in which this re- 
sult is secured to a considerable degree. Other 
objects consist in the provision of improved com- 
binations of parts and details of construction 
making for efficiency and ease of manufacture of 
such devices. 
Out improved device consists essentially of a 
pair of resilient like coaxial opposed truncated 
hollow cones, joined ai their bases to a member 
which may be termed a base plate and ai their 
opposite ends to the end portions of a member 
which forms a central floating column, which 
extends axially through the two cones and 
through a central opening in the base plate, both 
cones being under tension when the device is hot 
loaded. The base plate may be the supporting 
member for the device and the central column 
member may in effect be the supporting member 
for the instrument or other body which is to be 
mounted resiliently, or the functions of these 
members may be reversed. The generating lines 
of both cones form the saine angle with the base 
plate, this angle being one that varies some- 
what between about 30 and 45 degrees in ac- 
cordance with different conditions, as wfll be ex- 
plained. A device so ruade is designed for a 
ratod load, and will give equal deflection regard- 
less of whether such load is applied in an axial 
or in a radial direction, and further, will yield 
equally in response to vibration, shock or other 
force tending to move the supported body, in 
whatever plane such body tends to move under 
such impulse, throughout a known range of de- 
flection values. 
The device, embodying the saine principles, may 
be constructed with the resflient cones formed of 
sheet rubber; or the flexible member may be 
formed of rubber webs or strips forming ele- 
ments or parts of conical surfaces; or ruera.1 
springs, similarly forming conical elements, may 
be used. With the sheet rubber cones, the device 
may and preferably is ruade in the ïorm of two 
mouldings, which are secured together to produce 
the complete unit, while with the rubber webbing 
type of device, the saine may and preferably is 
formed as a single moulding, as will be explained. 
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In order that the invention may be more clearly 
understood, attention is directed to the accom- 
panying drawings, illustrating by way of exam- 
ple certain embodiments of the invention. In the 
5 drawings-- 
Fig. 1 is a side elevation of one form of the 
device in which the flexible member comprises 
opposed truncated hollow cones of sheet rubber; 
Fig. 2 is a top or bottom plan of the saine; 
10 Fig. 3 is a vertical secttion on the line 3--3 of 
Fig. 1, this also showing in section a pedestal on 
which the device may be supported; 
Fig. 4 is a detail view, partly in elevation and 
partly in section, showing one method of attach- 
1 ing the body to be supported to a mounting de- 
vice; 
Fig. 5 is a plan view showing the body sup- 
ported by four of the mounting devices, in the 
manner indicated in Fig. 4; 
20 Fig. 6 is a perspective view showing another 
manner of mounting a casing, in which if is 
supported by mounting devices applied to ad- 
jacent sides thereof; 
Fig. 7 is a plan view of a second form of the 
2 device in which the flexible member is formed of 
rubber webs, the top stop plate hot being shown; 
Fig. 8 is a side view of the saine, the buffers 
which may be engaged by the stop plates hot 
ing shown; 
0 Fig. 9 is a section on line $--9 of Fig. 7; 
Fig. 10 is a vertical section through a mould, 
illustrating the preferred use of a moulding step 
in producing the form of device shown in Figs. 
1 to3; 
8 Fig. 11 is a simflar section through a differ- 
ent mould, fllustrating the preferred use of 
moulding in producing the form of device shown 
in Figs. 7-9; 
Fig. 12 is a diagrammatic view in elevation oî 
40 another embodiment of the device in which heli- 
ca! metal springs are employed to form the re- 
si!lent member; 
Figs. 13 and 14 are top and bottom plan views, 
respectively, of the saine; 
45 Fig. 15 is a vertical section of an embodiment 
of the invention according to the form diagram- 
matically shown in Figs. 12-14; 
Figs. 16 and 17 are detail views of the saine, 
Fig. 16 being on an enlarged scale; 
50 Fig. 18 is a diagïamatic top plan view of a mod- 
ified embodiment of the device in which helical 
springs are employed; and 
Fig. 19 is a graph showing the deflections in 
the axial and radial directions of a typical em- 
55 bodiment of the invention under different loads. 
Referring first to Figs. 1 to 5, the mounting de- 
vice here shown comprises two exactly similar 
parts. Each embodies a metal base plate ! in 
which there is a comparatively large central cir- 
60 cular hole. A hollow truncated cone  of rubber, 



600,090 

3 
under tension, extends upwardly frein plate ! the 
cone having an annular flange 2a bonded te the 
plate surrounding the central opening. The gen- 
erating lines of the cone ferre an angle with plate 
|, which will be determined by a number of fac- 
tors te be explained, ald which will be between 
about 35 and 45 degrees. Extending through the 
apex of the coneis an axially-extending metal 
tube or sleeve 3 te the upper end portion of which 
the rubber of the coneis bonded. -This tube is 
of a length such that, when the complote device 
is assembled, ifs end opposite te that fo which the 
rubber is secuïed will lie in the central plane of 
the device transverse te the axis thereoï. Fixed 
on a shoulder Sb. on the tube 3 is a moral plate 1, 
the purpose of which will presently be described. 
The two parts, each of which is ïormed as above 
described, are arranged with their base plates 
against each other, these plates being secured 
gether by welding, riveting or other suitable 
means. They will thon ferre, together, a single 
base member for the device, with the inner ends 
of the central axial tubes 3, 3 abutting against 
each other fo ferre a continuous tube adapted te 
receive, and having clamped therein, a securing 
device, bolt or screw, such as the bolt 5 te which 
the instrument or other body which is te be re- 
siliently mounted may be secured. The instru- 
ment maY, for example, be provided with a 
bracket member, such as @ (indicated in Fig. 3 in 
dot and dash lines), whereby it can be secured te 
the bolt 5. 
The mounting device, in the ferre illustrated, 
may be supported by a pedestal 7 te which the 
base member i, | is secured, and which is itself 
attached te the structure, such as an aircraft, in 
vhich the instrument is mounted. A number of 
such devices, say three or four, may be used te 
support an instrument, as indicated for example 
in Figs. 4 and 5, in which part of the case of the 
instrument is indicated at 8, te which the bracket 
members  are bolted. 
If wi]l be seen that the tubes 3,  ferre a cen- 
tral floating column which is hetd in .axial posi- 
tion by the attachment thereto of the runcated 
rubber certes, which are held under equal tension 
when the device is net loaded. This tension may 
be produced by making the two tubes 3,  of such 
a length that when they abut end te end the 
rubber of the two cones will be equallY stltched, 
te a desired extent. It will also be observed that 
the generating lines of the certes, if extended, 
would ferre apices, on the axis of the tubes 
adjacent te the junctions of the rubber members 
with the tubes 3,  the rubber cones necessarily 
being somevhat truncated because of the tact 
that their outer ends are secured te tubular (or 
columnar) members which, although of much less 
diameter than the circular opening in the plate, 
must nevertheless be of a diameter suiïicient te 
give them the necessary strength. 
"Vith a device se constructed, the rated load 
for the device may .be appIied either axially or 
radially, and, the angle of the certes being prop- 
er]y selected, the deflection of the cones under 
such load wi!l be substantially the saine, regard- 
less of the direction in which the load is applied. 
Thus, with the axially-app]ied load indicated in 
Fig._5, the device may either be mounted upon 
a Shelf or platform, or suspended frein the ceiling, 
it being immaterial whether the load is applied 
axially in one direction or in the reverse direc- 
tion. Another ferre of mounting is shown in Fig. 
6, in which the casing Sa is supported by devices 
similar te that described above, of which one, 
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having a pedestal a, may be mou_nted on the fioor 
or other horizontal base, while the other similar 
device, having a pedestal 7b, may be secured te 
a vertical wall of the aircraït or other structure. 
 With this arrangement, vertically acting forces 
are transmitted axially te the rubber cones of the 
device ha/ing the-pedestal a, and radially te the 
certes of the device having the pedestal b, and in 
ïact the casing may be turned in any direction, 
te test upon or be suspended frein any of its four 
sides, -wî-th -the mounting device the axis of which 
is thon .horizontal secured te a vertical surface, 
with he result that, the mounting devices being 
loaded in-any direction, the deflection of their 
15 resilient certes will be substantially the saine. It 
is of. course obvious that a screw may be sub- 
stituted for the bolt 5 which passes through the 
tube .,- in the device shown in Fig. 3, and the de- 
vices.shown in Fig. 6 may, if required by the ferre 
20 of caing Sa be secured thereto by such screws. 
Vith S!ch devices, further deflection of the 
rubber cones-znder vibrations, shock or the !ike, 
will be sub.stant-ially the saiae, regardless of the 
direction .in which such forces act, se long s 
25 such forces Of an abnorma] strength are net en- 
countered. This _is irdicated by the graph, 
Fig, 19, in wh.ich the deflection of the certes of 
a moanting device of the character above-de- 
s_cribed is recorded under varying loads, applied 
0 bot.h axial!y and radially. -ïn this graph the 
relative reactions of the resilient mountfl-g for 
ax!ally and-radialy applied loads are shown by 
the curves  and. |9, respectively, and it wil! be 
seen therefrom that, for the particular device 
35 tested, cul'vos  and  are uperimpod one 
on the other for loads up te about ï Ibs., ai 
which the deflection was between .0, ' and .0S 
inch, after which he said curves divere, at first 
very slihtIF and thereafter o a somewhat in 
£0 creasing extent. It will be OEderstod that diï 
feront sizes of the device are necessary te pro- 
vide a range capable of, for example frein ç lb. 
te seine 40 !b. load suspension.per unit (two 
or more devices bein employed for the 
5 sion of a load),, ai a predetermined deflectiou 
under the rated load for w-hich each device 
designed. This deflection raay be, for exan]ple, 
approximately  inch, which, in the example 
shown in Fii. 19, wou]d correspond te .. ]oad of 
.50-about 6 p0unds per device. Theïefor,oE, ï tho 
specimen tested was rated for 6 ibs. !o.d, its 
axial and radial deflection wi.ll .be seen -ço be the 
ssa-ne for all. loads up te o'.nething-nîc]'e han 
its ratd !oad. 
.55 ïleans may be added te the device for p'e- 
ventin excessive movement under abnornl 
conditions, as .in the ,case Of a violent shock biu 
received. Ths, preferablF, the washers or metal 
rings , , previously referred te, are mounted on 
60 the ends of tubes3, . In  the case-of excessive 
load or displacement in the axial direction oï 
the central column one of these rins may corne 
into contact with the edge portion of the rubber 
dise which is bonded te the baseplate. The an- 
65 nular bonded portion - of each cone is prefer- 
ably provîdedwith a series of bosses | which 
act as buffers te receive the impact of the snubber 
plates , thus preventing moral te uetal contct 
between the supported body and the base plate. 
ï0 The snubber plates  may, if desired, bave their 
edes turned down, in the manner shown ïn 
Fig. 15, te ferre contact surfaces. 
Aise, if desired, a sleeve or washer - may be 
positionedabout the tubes ,  within the device, 
75 extending acoss the plane in which the ends of 
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these tubes abut against each other. The di- 
ameter of this washer $ 2 is less than the internal 
diameter of the cones in any plane parallel fo 
the base plate, but iæ such that with excessive 
lateral movement of the cones their interior sm-- 
faces will abut against the saine. It will be seen 
that the distance between washer $2 and the 
inner surface of the cones in the plane of the base 
plate is substantially the saine as the distance 
between stop plates 4 and the bosses  against 
which they are adapted fo contact in the event 
of excessive movement. If is obvious that, with 
a device intended fo give equal deflection regard- 
less of whether the load or force tending to move 
the supported body is applied in an axial .or in 
a radial or other direction, it is advisable that 
excessive movements in both axial and radial 
planes should be stopped at points correspond- 
ing fo approximately equal applications of ïorce. 
We have round that the described equal flexi- 
bility, and equal resistance of the rubber cones fo 
relative movement between the base member and 
the central columnar member, in response to 
equal ïorces acting in any direction ' (up to a 
certain point as described), are obtained and are 
only possible when the cones are hollow and 
when the angle formed by the generating lines 
of the two cones with the base member are cor- 
rectly chosen. As fo the latter consideration, 
it was round that some variation ïrom the 45 ° 
angle (that might bave seemed the correct one, 
without consideration of all the ïactors involved) 
was, in most cases, required. The thickness of 
the rubber of the cones must be chosen in ac- 
cordance with the mass of the body to be sup- 
ported and the forces to be encountered, and the 
correct angle of the cones, fo give equal resistance 
in both the axial and radial directions as de- 
scribed, is round fo vary somewhat in accordance 
with this thickness, it is ilso round that a 
certain angular relationship, round to be correct 
when the cones are formed from one rubber com- 
pound, does hot give exactly the saine results if 
a different quality of rubber is employed, l%r 
example, with a 45 ° angle, a rubber mix of some 
40-Shore hardness will in all probability be softer 
and less resistant in the radial direction than 
in the axial, but, if the angle is adjusted, fox" this 
mix, fo give equal resistance in both directions, 
it will be round, if anothm" compound of some 
65-70 Shore hardness is employed, that the cones 
are now probably less resistant in the axial than 
in the radial, so that a certain opposite adjust- 
ment is required. Therefore, since different 
hardnesses of mountings may Le necessary in 
producing a range of devices desined to support 
different loads, a number of mode!s, having 
angles differing slightly from each other, will 
be required, if best results are fo be obtained and 
a wide range of loads are to be supporbd by the 
devices manufactured. The correct angles 
should therefore be determined by tests for the 
various cases, and will be round to lie within a 
range of about 35 to 45 degrees, where the cones 
are of sheet bber as described. It should of 
course be understood that the variations from 
optimum results may be small, if an angle is left 
unchanged when the rubber hardnes or other 
factor is changed, as above described, so that 
results sufficient for some purposes may be ob- 
tained when the careful adjusments above de- 
scribed are hot ruade, but where axial and radial 
deflection are fo be identical throughout a pre- 
determined range, as described, proper care must 
be taken fo ensure the correct angle. 

6 
The central column should be maîntained in ifs 
correct position, normal fo the base plate, which 
is ensured by the f«ct that the two cones are 
maintained under equal tension when the device 
5 is hot loaded. When the device is loaded in an 
axial direction, the cone farthest from the sus- 
pended load is stretched further, while the cone 
nearest to the load is allowed fo contract within 
 itself, and takes no part in the load-bearing op- 
10 eration, but in the event of a reverse load force 
being applied, the oppoiite action takes place, 
and similar reiults are obtained when the device 
iæ loaded in the radial direction. Similar effects 
are also obtained when forces are encountered 
15 acting at angles in between the axial and radial 
directions, the device producing equal flexibility 
in all such cases. If will be seen that, because 
of the fact that the cones are hollow, no com- 
pression of any part of the saine is effected, and 
.0 the stretching elastic properties of the mount- 
ing only are employed in the action of the device, 
Instead of having the edges of the rubber cones 
bonded to the base plates $, $ they may, of course, 
be otherwise secured thereto, as by clamping 
'25 them with rings, in which case only one base 
plate would need fo be uied, in place of two. The 
construction previously described and ihown is 
preferred, however, since with this form a simple 
and efficient moulding technique may be em- 
30 ployed in manufacture. This operation is indi- 
cated in Fig. 10, in which the lower mould ruera- 
ber $ is provided with a vertical central pin !4, 
member $ having a cylindrical opening $ sur- 
rounding the upper part of the pin, into which 
35 one of the tubes  required for the central column 
of the device, is inserted. Mould member !  is 
provided with an horizontal annular surface $. 
on which the annular base plate. $ ii positioned. 
Between surface $ and cylindrical opening $ 
40 the upper surface of member $ is provided with 
a surface $ which constitutes a truncated cone, 
the angle of which with the horizontal surface 
$ is the angle choæen as suitable for the rubber 
cone 2 for the mounting device for a particular 
5 rated load which is being manufactured. 
The upper mould member $ $ has a bottom sur- 
face shaped fo coact with the tpper surface of 
member $ and cut away suitably fo accommo- 
date the rubber aorte, of a desired thickness of 
hï) rubber, during the moulding. A pellet of raw 
rubber containing suitable vulcaniiing ingredi- 
ents a2d of required weight or volume, is placed, 
after closing the mould, in a receii I$ in the 
upper mould member and heat and pressure ap- 
:5 plied, in a suitable press, through a third mould 
member ! 9. This will result in the rubber mix 
flowing fo fill all available receæses, and to form 
the cone 2, which, at the end of the cure, will 
be bonded to base plate ! at the annular flange 
6o 2a of the aorte, and to the upper end portion of 
tube  as is indicated at 20. The bosses or buf- 
fers $$, on flange 2a of the cone previously re- 
ferred fo, may be formed af the saine rime in 
suit/able recesses in the bottom face of mould 
5 member, $8. A sprue-hole 25 is provided in 
member $8 fo give the rubber access fo the 
mould cavity. 
The mould is opened after the product has been 
cured, pin $ 4 knocked out and the moulded prod- 
70 uct then removed after which it only remains 
fo remove the flash where formed, secure the 
plate 4 on the upper end of tube , and secure the 
base plate $ fo the base plate of an entirely simi- 
lar hall unit, as previously explained, with the 
75 end of tube  «butting against the end of the 
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corresponding tube 3 of the other halï unit. If 
desired, the washer 12 may be s]ipped over the 
two tubes 3 before the base plates are secured 
gether. 
A second embodiment oï out device is shown in 
Figs. 7 to 9 of the drawingsæ in which the resil- 
ient members are formed of webs or strips of 
rubber, the outer surfaces of which constitute 
elements or surfaces of coaxial opposed truncated 
cones. The device in this form is similar in its 
action to that previously des,cribed, but it can 
conveniently be formed, by moulding, in one op- 
erat.ion, only one buse plate, and one central tube 
(or other columnar means), being required if 
the device is ruade, in the form itlustrated, by 
mou]ding. 
As illustrated, this form of the device embodies 
a central tube 39 of metal, and a metaltic annular 
base plate 3, these elements being connected by 
webs of rubber forming elements of opposed trun- 
cated cones. These webs may comprise a suit- 
able number, such us eight webs 32 forming ele- 
ments of one cone, which may be termed the 
upper cone, and the saine number of webs 
forming e]ements of the other or lower cone. 
These webs are all equally spaced, bu/ the webs of 
the two cones are staggered, each web of the 
lower cone occupying a position, circumferen- 
 tially of the device which is midway between two 
webs of the opposite or upper cone. The webs 
of the two series, respectively, extend into and are 
integra] with fiat rubber rings 2a, $a, which 
ire bonded or otherwise secured te the opposite 
faces of buse plate 31, while at their outer ends 
all the webs are secured to (preferabty, as shown, 
are integral .th) a rubber sleeve member 34, 
which surrounds and is bonded to the central 
metal tube 39. Stop plates , - simi]ar to the 
plates 4, described in connection with the device 
illustrated in Fig. 3, are mounted on shoulders 
 un the ends of tube 39 and bosses or buffers 
3t.may be formed on the surfaces of annuli 32a, 
3a, which may be contacted by the stop plates, 
to urevent excessive axial movement of the resil- 
ier portions of the device, as explained in con- 
nection with the device illustrated in Fig. 3. 
For clearness of illustration, the top stop plate 
5 is hot shown in Fig. 7, nor the buffer bosses 
,1 in lig. 8. 
In this form of the devlee, the correct angle 
of the generating lines of the cones will be sub- 
ject to considerations similar to those described 
in connection with the eontinuous-cone type of 
device, and it will be round that the angle formed 
by the webs with the buse plate is betveen about 
35 and 45 degrees. The Web members, us shown, 
extend radially of the device in planes which are 
perpendicular to the buse member, and are put 
under tension, which should be the saine for 
both of the conical web constructions, during the 
process of manufacture of the device and bond- 
in of the rubber to the metal part. The veb 
members and other parks are of thicknesses and 
sizes suitable for the fonds which the particular 
deviees are designed fo support, and the hard- 
ness of the rubber compound used will be gov- 
erned similarly. This form of device is adapted 
to give equal resistance to relative movement be- 
tween the buse plate and central column in all 
planes, up fo a predetermined amount of deflec- 
tion, in the saine manner as explained in con- 
nection with the form of device first explained. 
The device last deseribed may conveniently be 
formed in one operation by moulding (except for 
the luting on of the stop plates 3, ). This 

is indicated in lig. 11, where the lower mould 
member 35 is provided with a vertical central pin 
a, member 39 having a cylindrical opening 4{} 
surrounding the pin and extending part way 
5 down from the upper surface towards the buse of 
the member. The upper part of this pin extends 
above the top surface of member , so that 
when the upper mould member ! is closed 
against member 33 the pin will extend into un 
10 axiat cylindricaI opening 2 in member 4I a]igned 
with opening {} in member 33. These aligned 
openings are of a diameter sufficient to hold the 
metal tube 3{}, which is inserted in the opening 
{} about pin 39, and also to accommodate the 
15 rubber sleeve 3 when it is formed therein. 
1Vioutd member 33 is provided with un annular 
horizontal surface on which buse plate 3! is po- 
sitioned, and both mould members 3{} and l 
are formed with suitable recesses in which the 
2O rubber may flow fo form the webs 2 of one cone, 
and the webs 33 of the opposite cone, both to 
form the selected angle with the base plate, us 
well as to form the rubber ring portions 32a and 
3a of the two cones. 
25 In operation, the tube 3{} and base plate 3! are 
mounted in position in member 38, a pellet of 
rubber of required weight or volume placed in 
the cavity I! in the upper member !, the 
mould closed, and heat and pressure applied 
0 through a third member 43 until the rubber bas 
flowed through sprue channel 44 and filled all 
recesses fo form the webs and the central sleeve, 
and the sleeve fo become bonded to the central 
metal tube 3{} and the annular buse portions 3la 
35 and 3a of the two cones to become bonded to 
base plate 3 !. After curing the mould is opened, 
pin 39 knocked out, and the moulded article then 
ejected upwards from the lower mould member, 
this being possible because of the fact that the 
40 webs of the lower cone are in alignment with the 
spaces between the webs of the upper cone, so 
that there is no metal part of the lower mould 
member directly above the lower webs 32. The 
rubber shrinks during curing, with the result 
4 that the webs of the two cones wiI1 be under 
equal tension in the moulded article. After re- 
moval of the moulded product, it is only neces- 
sary fo c]ear off the flash and mourir the stop 
plates 36, 36 fo complete the device. The buffet 
bosses 3, if desired, may of course also be 
0 formed in the moulding operation, by providing 
the mould members 33 and l with suitable re- 
cesses for their formation. 
A further embodiment of the invention is il- 
lustrated in Figs. 12 to 17 of the drawings, in 
6 which helical metal springs are employed in place 
of the conical rubber elements of the forms of 
the device previously described. In this con- 
struction the springs constitute elements of two 
like opposed hollow resilient truncated cones, 
under equal tension when the device is not 
loaded. This is the same in effect as in the case 
of the rubber-web construction which bas just 
been described, but with the metal springs it is 
{} found that the angle between each conical sur- 
face and the base plate should be somewhat 
smaller in most cases than with the rubber con- 
structions, namely, between about thirty and 
forty degrees, in order that equat deflection in 
70 response to equal forces acting in different di- 
rections should be obtained, as above explained. 
In the construction indicated diagrammatically 
in Figs. 12-14, the springs {} of the upper cone 
are anchored at their upper ends to a flange or 
79 the like ! on the central tube or column =2 and 
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af their other ends to the base plate §3 adjacent 
to the edge of the central opening therein 
through which tube §2 passes. The axis of each 
spring, in the construction illustrated, lies on a 
generating line of the cone, as many springs 
being employed, preferably as space conveniently 
permits and the nature of the load requires. In 
tese figures eight upper springs 80 are em- 
ployed, and eight springs 84 of the lower or op- 
posed cone, these latter lying on the generatng 
lines of the lower cone and being anchored at 
their upper ends fo the base plate and af their 
opposite ends fo a fiange 8Ja on the central tube 
2. The arrangement for the lower cone is the 
saine as for the upper cone, except that the 
springs of the two cones are preferably arranged 
fo lie with the springs of one set intermediate 
the springs of the other set, circumferentially 
of the device, as will be seen from the top and 
bottom views, Figs. 13 and 14. 
An embodiment of the invention constructed 
in this manner is shown in Fig. 15. The two sers 
of springs 50 and 84 extend between the single 
base plate 83 and washers 8J, 8fa on the single 
central tube 52, which latter is adapted to re- 
ceive a bolt whereby the instrument to be 
mounted can be secured to it, as was hereinbe- 
fore described in connection with Figs. 1 to 5. 
As is shown in Figs. 15 and 16, the outer ends of 
the springs 50 and 54 may be anchored to a wire 
85 bent into a circle and secured in the plane oî 
the base plate 83 by upwardly and downwardly 
bent tongues 85, 87 which project from the base 
plate 83 adjacent to the edge of the central open- 
ing therethrough. The.inner ends of the springs 
are similarly secured, respectively, to wire 83 and 
69 for the upper and lower sertes of springs, 
which are each bent into circular form and held 
by tongues 5@, 5! which extend from the edges 
of washers 8 , 8  a. 
For preventing excessive movement of the tube, 
62 and supported instrument under abnormal 
conditions a washer or plate @2 is preferably ïnxed 
on each end of the tube 82, these washers hav- 
ing fingers 5 the ends of which under the con- 
ditions mentioned engage the base plate 63. Each 
stop plate 2 is separated from the adjacent 
washer 5! or 8Ja by a washer @4, and the ends 
of the tube 52 may be turned over so as to hold 
the plates 62 and washers 6, 8a and 64 firmly 
in position. 
r¢Ieans may be provided for damping resonant 
vibrations in the springs if necessary or desirable. 
One arrangement for this purpose is shown in 
Figs. 15 and 17. On the central tube 82 are 
slidably mounted two cylindrical metal cups 68 
having interlocking fingers or teeth 68. Sur- 
rounding the tube 82 between the cups 68 is a 
helical spring 67 which presses the cups against 
the sides of the spring 80 and 64, and thus damps 
their vibrations. 
An alternative arrangement of the conically 
arranged springs is shown in Fig. 18, which is 
a view similar to that shown in Fig. '13. In place 
of each spring as hereinbefore described, such 
as the springs 80 shown in Fig. 15, two springs 
., ï are employed, there being say four pairs 
îor each conical arrangement. The inner ends 
of each pair of the springs Te, 7 are anchored 
fo two points ninety degrees apart on a fixed 
washer or fiange 7! on the central tube 72 whilst 
the outer ends are anchored atone point on the 
edge of the central opening through the base 
plate 73, which is here shown as a square plate, 
so that each spring gives a tangential pull on the 

central tube. With this alternative arrangement, 
the springs constitute resilient means, the outer 
surfaces of which constitute surfaces of the two 
opposed cones, which description also applies to 
5 the previonsly eplained arrangement of the 
springs with their axes on the generating lines 
of the cones, as in Fig. 15; and as to all of the 
embodiments of the invention it may be said 
that they employ resilient means whose outer 
10 surfaces constitute surfaces (either continuons 
or interrupted) of two like hollow opposed trun- 
cated cones, held under equal tension when hOt 
ioaded, the inclination of the cones fo the base 
plate being so chosen in all cases as to give the 
15 equal deflection under equal forces acting in dif- 
ferent planes, as bas been described. 
What we claire as out invention and desire to 
secure by Letters Patent is: 
1. In a resilient mounting device, the combi- 
20 nation of a base plate having a central opening 
therethrough, columnar means extending axially 
through said opening, and resflient means com- 
prising like coaxial opposed truncated hollow 
rubber cones, attached at their bases fo said base 
25 plate adjacent fo its said opening and at their 
other ends to the opposite end portions of said 
columnar means, said cones being initially ten- 
sioned and held under equal tension when the 
device is hot loaded, and the generating lines 
30 thereof being af an angle fo said base plate of 
between about 35 and 45 degrees, said lines, if 
extended, producing apices of said cones on the 
axis of said columnar means adjacent to the 
junctions of said cones with said columnar means. 
35 2. In a resilient mounting device, the combina- 
tion of a base plate having a central opening 
therethrough, tubular means extending axially 
through said opening, resilient means comprising 
like coaxial opposed truncated hollow rubber 
4 cones, attached at their bases to said base plate 
adjacent fo its said opening and at their other 
ends fo the opposite end portions of said tubular 
means, said cones being initially tensioned and 
held under equal tension when the device is not 
4 loaded, and the generating lines thereof being 
at an angle to said base plate of between about 
35 and 45 degrees, said lines, if extended, pro- 
ducing apices of said cones on the axis of said 
tubular means adjacent fo the junctions of sald 
{} cones with said tubular means, and load-secur- 
ing means extending through said tubular means. 
3. In a resilient mounting device, the combl- 
nation of a base plate having a central open 
ing therethrough, columnar means extending 
 axially thïough said opening, and resilient means 
comprising two series of rubber strips separated 
from each other around said columnar means, 
one series on each side of said base plate ex- 
tenng around said columnar means, all of the 
{{} saine being secured at one end fo said base plate 
and at the opposite end to an end portion of said 
columnar means, the outer surfaces of the strips 
of one series constituting surfaces of a truncated 
hollow cone and the outer surfaces of the strips 
{ of the other series constituting surfaces of a like 
opposed truncated hollow cone, all of said strips 
being initially tensioned and held under tension 
when the device is not loaded, and the generat- 
ing lines of both cones being at an angle to said 
7{} base plate of between about 35 and 45 degrees. 
4. A resilient mounting device comprising a 
base plate having a central opening therethrough, 
a columnar member extending axially through 
said opening, and two sers of helical wire springs, 
7 one set on each side of said base plate, extend- 
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ing btween said base plate and said columnar 
means, each set of sPrings being arranged with 
their axes on the surface of a cone, the gener- 
ating lines of said opposed cones forming the 
saine angle with the plane of said base plate, of 
between about S0 and 45 degrees, and, if ex- 
tended, pçoducing apices thereof on the axis of 
said columnar means closely adjacent to the 
junction of the springs therewith, and all of 
said springs being initially tensloned and held 
under equal tension when the device is not loaded. 
5. A resflient mounting device comprising a 
base plate having a cntral opening therethrough, 
a columnar member extending axially through 
said 0pening, and two sels of helical wire springs, 
one set on each side of sid base plate, extend- 
ing between said base_ p!a.te and said columnar 
means, each set of spring being arranged with 
their axes on the surface of acone, the gener- 
ating lines of id 0PP0sed cones forming the 
sain.e_ ,ngie vfit thp. plane of said base p!ate, of 
beween-%bout 30. a.nd 45 degrees, and, if ex- 
tedd,, proci_ng, apces thereof on the axis of 
said cqlu_ .mïD..a.r...m.ea-DSclosely adjacent te the 
jun_..ct.ion,qf he st2r':mgs the%ewith, and all of said 
spç'.m.g-s. be.ig in_iti.ly teDsioned and held under 
eq! tB0 when h_ device is hot loaded, 
and ma_rs for. damp)_n r_onant vibrations in 
said spr':m, gS,. 
6]-A res.file-rit., mpu.ntLïg, device compris_ing a 
b%se pate hv_in..g: .ceDtrl opening therethrough 
a col... n_a' mÇmber, extending axially through 
said open.'mg» and: two set of helical wire spring's, 
one. set on each side of said base plae, extend- 
ing_"beeen_ sa.id- b{e plae and said columnar 
me_a+D each. set of springs being arranged with 
thon.r:: a.xes on. the surface, of a cone,, the ge.n_er- 
ating lipes, of said opposed, cones forming the 
same angle with the: plane of said base plate, of 
beweer about 30 and. 45 degrees, and a!l of 
said. spring being intial!y, tensioned and held 
ande_r equal.tpnsior whe the device, is hot loaded, 
and: means: for damping resonant Fibrations in 
said: springs:mounted within said opposed holl0w 
cones, comprising, a paiz of opposed cup-like 
members, slidably mounted on said columnar 
membe, and. spring means positioned within said 
cup-like membes, arranged to press th_e saine 
axîally, away from each other, into contact with 
the inne sm'faces of said helical wire. springs. 
7. In a resflient mounting dex[ice, the combi- 
nation, of a rigid plat having an opening there- 
through, means ïorming a central column ex- 
tending axiallF.through said opening, and resfl- 
lent means attached to said plate adjacent said 
opening and to the opposite end portions of said 
columnar means, said resilient means being so 
connected 'between said base-plate and said col- 
umnar means.that lines, joining points of atta.ch- 
ment. to. thè base plate, with points of attaeh- 
ment. o the opp0site ends. of the:columnar means 
and lying in planes perpendicular to the base 
plate will generate tv«.o like coaxial opposed trun- 
cated, hollow cones, the generating lines of said 
cones, if extended, produc.ing, apices thereof on 
the axisof said colunmar, means closely adjacent 
fo the junctions of said. rouillent, means there- 
with, said resilient ' means beng, initia!ly tensioned 
and held ,under ehual tension on both sides of. 
said plate when thedevice is hot loaded, said 
plate and columnar means constituting two mem- 
bots, one of which serres for the attachment of 
the mounting fo  supporting body whfle the 
other constitutes, a support for a body which is 

tobe supported by the m0unting, said mounting 
device adapted to receive means for attachment 
of one of said bodies to al toast one end portion 
thereof, beyond the junctions of said reslient 
5 means theewith and adjacent to one of said 
apices, the generating lines oï both cones being 
al an angle fo said Plate of between about 30 and 
45 degrees, so tha said. resilient means wfll, 
under a predetermined: lord, impose subsan- 
10 tially equal resistance to relative movement 
teen said plate and columnar means in all. 
planes. 
8. In a resilient mounting device, the combi- 
nation of a ba.e plate having a central opening 
5 therethrough, of means ïorming a central column 
extending axia!ly through said opening,, and ri- 
silient means atachd fo said base. plate adja- 
cent said opening in a circuler zone of compara 
tively large radius and. attached to substantially 
'20 opposite end portions only of said column in cir- 
culer zones, oï substantially equal and compara- 
tively smt! radfi,, said resilient means being, ini- 
tially under tension and he!d under equal tension 
on both: si.des of said bas., plate when the device 
5 is hot lode-à:, the resflient means extending, be- 
tween said base plate and c01umn end portions et 
uniform a.ng!es with rsp.ect to the Ilane of the 
base Plate. of between 30. and 45°,. se chose that 
the resfiient, mens will, %%nde_r a predetermined. 
0 load, impose substantiaHF, equal .resis.tanc.e: to 
relativ mvemen be.tweer said base. plate a, nd 
colum in all planes, said. mounting device. 
adapted tq- receive mens ïor. the attachment, o 
a body to be. supp0rd t0 o end«poytio there.o£ 
5 beyond b adjace_nt t0: the-: j.unct.ior<o_t the: 
cent resi!ient me.ans: therewith  
9. In a resi!ie.n.t-mounting device_ a combina- 
tion as clairne-d in .claire-OE co.mprising: stop pla.tes 
mounted on.. the: ends Of s_aid columnar means, 
40 .and wherein each oï said resili_en£ means: com- 
prise.S, a flnge. Secured to sa.id: base: plae and 
having therep_n resilient, b0_sses which coact wth. 
the adjoin_.g, stop: p!ate: t0 limit the lengthwise 
movemenk of-sai_d, col!m_na! means relatiFe to 
4. said base plate. 
10 In. a r.esilient m0.unting., device.  c_qmbir. 
nation as: claimed: in c!aim. 7, comp.rising stop 
plates, mourted on. the: ends  of. said columnar 
means, and. wherin eau_ .h. oi said, resilin, means 
50 comprises a flange scured, to said base. plat 
which coacts with the adjoining step pla£e_ te. 
limit the lengthwise m0vemen- of- said columnar 
means, relative to. sid..base, pl-, an& said col.- 
umnar means cmTis: a .sleeve which coaets, wih. 
5- said flanges: o lim£t:th, transyerse.movement, of: 
said cQ1Llmnar means_relaive to said base pla£e. 
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